Fertilization characteristics and in vitro embryo production with bovine sperm containing multiple nuclear vacuoles.
An in vitro fertilization and culture system was used to determine the effect of multiple nuclear vacuoles in bovine spermatozoa on fertilization and early embryonic development. After swim-up, semen parameters were similar between 2 bulls except that 60% of spermatozoa from bull A contained multiple nuclear vacuoles, whereas no spermatozoa from bull B (control) contained vacuoles. In Experiment 1, in vitro-matured (IVM) oocytes were inseminated with frozen-thawed semen from the 2 bulls to determine the ability of vacuolated sperm to bind with the zona pellucida. The mean number of spermatozoa bound to the zona pellucida was less (P < 0.05) for bull A (85.7 +/- 5.7; n = 112) than for bull B (108.9 +/- 5.4; n = 130). In Experiment 2, the percentages of zonae penetrated by spermatozoa from bull A (151 of 201; 75%) and bull B (116 of 150; 77%) were not different. However, the percentages of vacuolated spermatozoa from bull A bound to (43%) and penetrating the zona pellucida (34%) were lower than those in the inseminate (60%). In Experiment 3, fertilization rates, as evidenced by the presence of two pronuclei, were not different for bull A (101 of 136; 74%) and bull B (89 of 115; 77%). In Experiment 4, there was no significant difference in percentage cleavage (72.1% versus 76%) and morulae (29.2% versus 34.8%) or blastocyst production (7.2% versus 8.4%) for bulls A and B, respectively. Data suggest that spermatozoa with multiple nuclear vacuoles are defective in zona binding. However, vacuolated spermatozoa gaining access to the ooplasm apparently participate in fertilization and early embryonic development.